g6	SUGARS AND PRODUCTS CONTAINING THEM
3. Polarimetric Method
1. Rotatory Power.—This name designates the property possessed
by many organic substances (optically active compounds), including sugars,
of rotating the plane of polarised light passing through liquids containing
them. The rotations may be to the left or to the right, the substances
causing them being lavo- or dextro-rotatory.
For any liquid, the extent of the rotation is proportional to the thick-
ness of the layer traversed by the light. Further, the angle for one and the
same substance depends on:
 1.	The concentration of the solution.    In some cases angle and con-
centration are proportional, but in others there is more or less divergence.
 2.	The temperature.    This has a small influence with some substances,
and  a large one with others, and the change may be in either direction.
Rotations are usually referred to 20° C.
 3.	The wave-length of the light used.    The rotation is greater for the
short violet rays than for the longer red ones.   Monochromatic light, mostly
yellow sodium light, corresponding with Fraunhofer's D line, is generally
employed.
 4.	The nature of the solvent.    Other conditions being equal, the rotation
sometimes changes with the solvent.
 5.	Some active substances exhibit different rotations according as the
solution is freshly prepared or otherwise, a constant value being attained
only after the lapse of some time.    This phenomenon is termed mutarotation.
To express the rotations produced by different substances under com-
parable conditions, the specific rotation is calculated. This represents the
rotation which would be produced by a liquid containing I gram of active
substance per c.c. when a ray of polarised light traverses a layer of it I
decimetre in length. The specific rotation is denoted by the symbol [a]
or, when it refers to yellow sodium light and to the temperature 20° C., by
[a£
For active liquids, the specific rotation is given by the formula:
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where a = observed angle of rotation, either dextrO (+) or laevo f—), in
degrees and decimals of a degree;
I == length of the liquid traversed in decimetres ;
d = specific gravity of the liquid at the temperature of the experi-
ment, referred to water at 4° C.
For active substances examined in solution (in an inactive solvent)
the specific rotation is given by the formula:
r .      100 a
[a] = __,
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where c indicates the concentration, i.e., the number of grains of active
substance in 100 c.c.1 of solution measured at the experimental tempera-
ture.
1 True c.c., i.e., equal to the volume occupied by 100 grams of water at 4° weighed
in, a vacuum.	—*
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